Crystallographic and NMR investigation of cobalt-substituted amicyanin.
Cobalt(II) amicyanin was prepared by replacing the copper of the type I copper protein amicyanin from Paracoccus denitrificans with cobalt. The structure of the protein and the metal center have been characterized by X-ray crystallography and paramagnetic NMR spectroscopy. The crystal structure indicates that Met98, which provides an axial sulfur ligand in native amicyanin, is no longer bound to the metal in cobalt(II) amicyanin and that a water molecule is recruited from solvent to form the fourth metal ligand. This results in a tetrahedral coordination geometry for the cobalt ion. NMR studies in solution also indicate that the side chain of the methionine residue interacts less strongly with the metal in P. denitrificans amicyanin than in Paracoccus versutus amicyanin. The cobalt(II) amicyanin crystal structure is different from that of cobalt-substituted azurin in which the carbonyl of a glycine residue provides this equivalent ligand. In cobalt(II) amicyanin that residue is a proline, for which the oxygen is structurally inaccessible, so that the water occupies the position held by the glycine carbonyl in cobalt(II) azurin. Such a metal coordination involving water has not previously been reported for a native or metal-substituted type I copper protein.